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(54) Title: HYDROPHILIC POLYMER DERIVATE WITH Y TYPE BRANCH AND PREPARATION METHOD OF 
IT MEDICAL COMPOSITE COMPRISING ABOVE COMPOUND 

(57) Abstract: The present invention relates to a kind of polyethylene glycol derivate with Y type branch represented by 
formula (I)-(IV). The present invention also relates to compound with medicines medical composite comprising above 
compound. 
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peg ^^^tj#^fij^^wj?m^^#B^m 

^If^fntiilJir^M, PEG t^50f54*tfHPM£tt 

T-fe&w&jg. 4if»i5p o p +#r&ttJ8 . 

ft PEG-intron® , ^a-^*^IRZi— #W^4»«t3ftaffi T 
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peg mi^m^mm, vm% 5672662 ^mm^mm 
rm& peg nmmrmuR^am nhs eg. *5a, &m 5643575 

&3l!A*&fcb J Sr#£tt peg ^itlttitt peg -^^M 

Pa X! 

^> (CHRjJj F (I) 

Pb X 2 

j A 1-12 MlflEft; 

•mm-, 

X, jp Xa^»iadti|&*aSaiH, X, (CH 2 ) n , x 2 MSf 

^T^.4 , ^SH:(CH 2 ) n , (CH 2 ) n OCCX (CH 2 ) n NHCCK (CH 2 ) n CO, 
In^J 1-10 

f gi, wtn^ mm, ^ 
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Pa (CH 2 )„. 



Pb (CH 2 ) n " 



:N — (CHRi)j- 



(II) 



n^Pj ^ 1-12 «; 

Ri^H, c,_ l2 mLftm^mLftKiffim, m^m, m& 
•mm-, 

F sag^BJlTfflL^Wift*: ^1^ BBS. BfeU, s> 

Pa (CH 2 ) n - 



Pb (CH 2 ) m C' 

O 



:N — (CHRi)j- 



(III) 



n. m^j^j 1-12 WSBK; 



35c* ; 



F SjfiS^WT^^WJS*: IW> BfciU W> ^ 
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Pa (CH 2 ) n ^ 

J^N— (CHRi)j F (|V) 

Pb CT v ' 

II 

o 

n^Pj^J 1-12 KJ»; 

R,* HL C,_ 12 &&ftsE*£&ftW*ak aEjfc 
F Sftg^WTfi+Wiltti BB£, BfctU W> ^ 



w^msm-^tjw, ^-#m±iz« in m iv k£ 

Zi— Btflf^w^rfe, g&i&BJtT^Wi **tt*#T, M^Z,- 
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ffl l*YE8RZ»-#flJ£4fe (1) W^ffl; 

B2*yjbjrz»-»$j£*i (2) *n (7) w^ffl, 

ffl3ftY7BJRZ» (5) W^ffl; 
|4j|YHZ 1 ZiM (6) W^ffl; 

^E^HJit^ II-IV ^Wlg^-M^tJ^, P a ^n P b nlffilfj 

R -°^ c /^ (V) 

N H 2 ' n 

R^JH> C, 

n ^^f«m, zm$M&8t, jm&mzt—mttfrtt* 300 pj 

60000 o 
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mzsiim (peg) m^wMjZM tfjttf: 

H 2 

H 2 n 

m RM^mmmn, r rtbjum-w 1-6 ^jiTetj^f^s^*, 

&!¥^ IEp^ IET*> #T£, JEj£»cIES 

* 0 m R R ttii^J^ 3-7 -HRJg? W3f*S*. *P*FM 

?«siz.-si (mPEG), ^%mzi-Bm&wmmzs-m&my} 

mWiZi-mmfr^Z} 300-60,000 it/^I, StfBi^ n 6~ 
1300o M^^J, n^j28> 112^ 450, &frmffiMTfr^M$J 1325. 

5000 *P 20,000o iTM^S^¥^^^»M^i£S:#-7c^^W^ 

M^ffiMn^PEG^t/^^jgM^-TUo 

£6 peg ^W^fflil^^^QtlB^^iJ^^^^ik* 
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m PEG-0-CH 2 CH 2 

"^N-CH 2 CH 2 — OH 
m PEG-0-CH 2 CH 2 -^ 

O HO— CH 2 — CH 2 

2n h 2 C (DH 2 + CH 2 CH 2 — O— CH 2 

HO-CH 2 — CH 2 




s / 



H — (-O CH 2 - 



-CH 



— CH 2 CH 2 — O — CH 2 (v /) 

H— £-0 CH 2 CH 2/^| ^ V 




¥ 36 m PEG-0-CH 2 CH 2>> 
► 



NaH m PEG-0-CH 2 CH 2 " 

Pd/C^ flS m P^G-0-CH 2 CH 2 ^ 



:n-ch 2 ch 2 — o — ch 2 



:n-ch 2 ch 2 — oh 




m PEG-0-CH 2 CH-r 

o 

m PEG-0-CH 2 CH 2 || 

N CH C OH 

m PEG-O CH ? C 

o *i 
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m PEG-0-CH 2 CH 2 OH + 



m PEG-0-CH 2 CH 2 O— S-CH 3 

II 

O „ 



CI S— CH 3 

1/ 

O R 



H 2 N CH- 



-OH 



pH 10-12 



m PEG-0-CH 2 CH 2 HN CH C OH 

?l O 



m PEG-0-CH 2 CH 2 — NH— CH C OH + m PEG-0-CH 2 -CONHS 

O 

II 

-N CH C OH 

Ri 



m PEG-0-CH 2 CH 2 , 



m PEG-O CH, C 

II 
O 



/ 



m PEG-O^CH 2 CH 2 ^ 



m PEG~0-CH 2 CH 2 ^ 



H 2 N NH 2 

EtOH 



:n-ch 2 ch 2 — OH 



m PEG-0-CH 2 CH 2 ^ 



m PEG-0~CH 2 CH 2 " 



;N-CH 2 CH 2 — NH 2 
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2> $%M4k 



mzs-mmmikjs, peg tfy&m&, it peg nm^~ 



tile mm, Mimm^ummm^m^umm^m^, 




O 



O 




3, &ftfe 



DCC/DMAP 



R COO C J> 



COOH + HO- 



CH2CI2 
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mmm&±W)W & mug. . 

*o xtttTfom&mm&Bk. ^umit±.~^m&^&m peg m 
^^mjtm^mmmm^—f- peg $j£vn*mm-^ 



f^/?£'M#, (paclitaxel)> (CamptothecinX ^ 

*H1^£S (CinobufaginX ( Clycyrrhetinic Acid) 

ftm (Scopoletin)c &mtofr¥&^8\tt&MFBTffilTfflm$}^ 

^ m tomato rt &mft&mm&j&M& fomm&^mmm, 
^m^n^sm^^^mm^mim^m^mM^ . Hit, * 
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£r99 mm%^Rm^^3, uRwmi mM%mm^mmm 

&&nmmj$ t &Mmi mmmm 0.5 5o%^«##t& 
«F*aKW^4& 0.5 Mft 20%) mmm&fc&MMmmmm 

lLi3IW^MS&BS, HZ^ffK^KBS, TiMf?^. 

JSLfitl, f'J$nRT#JE Remington's Pharmaceutical Sciences, H 18 IK, 
(Mack Publishing Company, Easton, Pennsylvania, 1990) o 5Ei / &$n y fRT, 
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n^i&^m&m 1 m*. m 10 m^f-mm^mz.m^ ovrm 
a^w 200 2-^mm^~z,mm 50 m^imffim.tt^mm 
i&m*, »t&&, rn.rn.9cu, 2% A^mmmmmmmym^, 

^Mc rm:S.2^ (81%), 56-58°Co 

5 ^^^m^7 10000 #J(PEG) 2 -N-CH 2 CH 2 OBz (S±— Mfl'JW) 

fl^F 50 ai^if^, i^M^ioA 0.1 jSSMfcSW 0.5 

m, £80°CT»£&24/jNftfo iJ5ffl2t7T-^M», 

*£T*»»y, ^jjH»»fjpA 200 fkft&mm* ft&wmtm. 

#7, SSfio J*^: 4.6 31 (92%), 57-59°Co 

^ 3 ^7>?I^1 10000 fi«J (MeO-PEG) r N-(CH 2 ) 2 -0-Bz ( &±— 

iHjitffftj) 30 i.4-n*A33F*, ^jgiraA 0.1 3£ Pd/c 

ifij&J&S^jlASn (H^^ 40 P si), £^MT$M 

M^t/^^S^to 2.4 (80% )o NMR (DMSO) : 3.5 (b 

r m, PEG^WM), 3.24 (s, 6^), 2.63 (t, 6^5,)- 

YjM%tmz^wrr=mus&Mm (2) f&&m 
#-kj&Bri&&m 2 m 1 10000 1& y 

ftiMZxrMffi&JVQ ((mPEG) 2 -N-CH 2 CH 2 OH, 1 ^fitfflK) 

m o.i ^mr-mm^mmmmm^ 20 m\zM i^m^a 
0.1 &^4*fftjRn«^T«i*istflE. ^^a^m^j, 

*^TT^^tlc #0#^»A io»T*tt— 
ttlU^»4&, Wttffl:fcBOTI&«ft«}+ifc (0.1M, pH5.5) ife*— 
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I^lltl^SISTTi. 0.9^: (90%)o NMR(DMSO): 3. 

5 (br m, PEG^^fi), 3.24 (s, 6 ^hS), 4.45 (t, 2 ^hft), 2.82 (s, 
4 4^)° 

mPEG-i^Z^ (3) iftl^Jc 

^ 5 5000 #J mPEG #PA 50 H^^* 

IWrifl 3 0.08 *7ffl!itoHZ.]8c, itb^i^tf^KTK^ 
4^*P#«l 0.12 *5H^W¥£fltBfetK. itbM^^^Tft^ 

&feHSB#$gfcJ, titl^ili, HjraA 150 fctsfrlfelt 

»ISTH. 7*^: 4.8 j£ (96% )o NMR (DMSO) : 3.5 (br 
m, PEG4^M), 3.24 (s, 3 ^hS), 4.32 (t, 2tS,)o 

^ 2 20 SfHfe^Tlc*, ffl i %MMVc 

m\\\mMZsmmm*w$ ph {tM 10.5, mmnx 2 5 

000 fltJ mPEG ¥«S§ (i±— itbM£ 37°CT^ 72 
<M#, Sffl»SiifMpH^7 0 M-i¥^«I-^tI, W 

Mffi^7X^M«, *£HtB»Jo 1.7 % (85% )o ^ 

55-57°Co NMR (DMSO): 3.5 (br m, PEG 3.24 (s, 3 

^hfi), 2.95 (t, 2^S,) 5 3.11 (s, 2^fi)c 

mz>~m&¥M-mmm (4) h^-a 

# 5 ^Tm.^ 5000 fam&=B?#-¥S$ (mPEG) ^& 50 

iPA 3 «5ffitift-fiC¥:i£Si 0.08 fcsffl&WHZ.K. itb^ 
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w^K/K^^mp, mmu 0.12 i;i-fiK?siii. 
mnm^mmm, m^^Mtmm, mn 150 m^z,m, 

*^#I#A$fi. z^^: 4.5 ^ (90%). NMR (DMSO): 3.50 
(br m, PEG^WS), 3.24 (s, 3 ^S), 4.32 (t, 2 ^S)o 
«F 2 EiK^KIWS*? 20 fc^Nsft^zfc*, An A l 

ffi ph 10.5, ^tjpA 2 

m% 5000 Kiz 1 ri#.?ifiii, iitw^ 37°ct«^ 72 * 

Ht, Sffi^M^SlS pH 7c wtn,*M 
^JtMtt^jt, ft^tBWJo 1.9 3£ (94% )c 55-5 

7°Co NMR(DMSO): 3.50 (br m, PEG ^tfxlM), 3.24 (s, 3 4^), 2. 
94 (M, 1 ^M), 1.24(d, 3 ^fi)o 

y ^^Ltm^wm^m (s) «r^^ 

j^j&g&iiM 3 ft*, m i js^** 5000 mmz,~mw 
m-m.^mmmz.-m^m-um^m c^-mmmmm 3 *p« 
m 4 mm>m^ 20 n^-fc^, n^mm^uA 1 5000 

£ - gt#. ¥ H4t Z.gTT— SfcMJ&BB ( mPEG-0-CH 2 -CO-NHS ) 

si 0.1 mft=z>m, mwm, K^m&mm, MttA^ito 
&mw:Mum, n&^m, y t&^kj peg 

^^feittt^o ^=$: 0.98 3£ (50% )o 

0.5 % Y MfrlCtf! mPEG WMT 10 ^1^* 
A 7 «iS N-^lTrlfi (NHS) 13 

JK (DCC), 6 /hHt, *^m«J, ^«PA 20 « 

(IPA) jl^^K^^^S + ^c 0.48 i£ 

(96% ) 0 NMR(DMSO): 3.50 (br m 5 PEG $*ffyMd> 3.24 (s, 6 
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2.81 (s, 4 i^fi), 4.15 (s, 2 ^M), 4.07 (t, 2 ^M.), 4.48 (t, 2 
-t-S,)o 

rtumM^&MYMfr&®mz>=mffi*m (6) 

^M»|4^« m i ^^ft^ 5000 fi<ja5Zi-i?#-¥l* 

4 *J#)*-=P 20 Hfr^M+iPA 1 J^T*^ 5000 

^J^Z,— l?i£-¥I!-^¥MT— SfcEM! (mPEG-O-CO-NHS) 0.1 

A^ffit, Y MftHtfl PEG ^fe^oTa— 
o z 3 *^: 0.98 3£ (50% )o 
0.5 3£ Y mfr^CM mPEG &$Tf 10 S^-E?^, IrJ^^JP 
A 7 £j£ N-|^^T— ^ 13 «;£-5Fe»*-3EJK , ^MT 
$E# 6 /jMtf, M»hB«, PJ^ttA 20 *^#^SI 4>, 31^1 
ife^^^Ete^f'Mo^: 0.48 ^(96%)oNMR(DMSO): 3.50 
(br m, PEG 'f&tJS,), 3.24 (s, 6 ^g,), 2.81 (s, 4 ^fi), 4.15 (s, 2 ^ 
S,), 4.07 (t, 2 ^fi,)c 

£»*f 7 

M^«W^fi<JY^^PEG^^ (7) iftl^ 

^^^jaa 2 j^. # 1 -%&=?m$i. 10000 w y tb^sjr 

Zs—m ((mPEG) 2 -NCH 2 CH 2 OH)) C^MM 2 ^$!]#£Kj) 

-F^w3t#mmmm'm, m^mm^Uo i^mpa 3 »m* 

fa=.WLWfflto 0.08 Sfl-faHZJR. «^»^E«MC*&+^I#aE»iP 
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150 M^M, W&*&Mtt&V0#X&=H&o 0.8 35 (80%). 

m i %fr=?-m%i ioooo m y j&ft%mw.z,-m-mnmm 

((mPEG) 2 -N-CH 2 CH 2 OMs) 30 m9r^ 5%W,#Jfcfo%Jtife 

^It. ^^L^A^T^o 0.7 (70%)„ 

^0.5 3S Y^^PEGJK ((mPEG) 2 -N-CH 2 CH 2 NH 2 ) ^ 

#«£MiK*rFi££. *£HtH»J, ^»A 30 n^imi? 

^, ifel^L^TtlSfl. 7^: 0.42 % (84%)= NMR(DMSO) : 
3.50 (br m, PEG 4» £fr S)» 3.24 (s, 6^), 3.05 (t, 2 ^S), 2.56 (t, 
2^hM), 6.71 (s, S^HMIg'+'ift 2 4^L)o 

8 

75 «i£ («fij 2 g^»J 5, 6 fffljfflft) 5 alMnW^W 

W a -^fWjWWKt (pH 7.4), =Fytmttfifc&%i 5 «^/«^, ££Z 

«[tfPEG-%a-^FJfcj(ffi<ibb^3s 1, MfCTillll^ 

Bt, S4SilT«* 5 /Ntf , 0.5 

Z,-^ ^a-T^^^tJo SDS-PAGE I^^iS^a 

SDS-PAGE S&M^M^&tt^lft PEG-IFN 

5HK^/HEW*f&SfelK (8-16%) ««&31#ffl Coomassie ^^*4 
£ PEG-IFN ^-^^ftj PEG ^P^^Hffi titrisol 
SDS-PAGE «ffi^tg7XyM^S^ 5K«liMMPl*F$fc 
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10 5HtJH«Jlll«M> ^jH^F 0.1 Ntitrisol mMM^ 10 

mm^m titnsoi #fem, y-peg-ifn ^mjot 

Y PEG-NHS 0 -WW^tl 

5 *^jpw«?+*w e -^mmmm^ (ph 7.4)0 =pjfc*tt* 
mxtft y wft-gMz* ~m *3 e -^$tm&}^yd, sds-page m ce 

$ztfim 10 

£-g»/&tt£*ns 5 mi*:, m 1 ^ y ^^»jpszi-«^» c& 

8 m 25 „ at 

mm^urmw6^m, M^m&mM, m&mnA 20 mft&n 

m + , atttfeft^^ZLK^BJCS^ift. 0.8 £ (80 

%), #F/5: 55-57°Co 

y j^^w peg m&ms&NMteto 

MM 5> 6 *$'J#ffJ) 10 SEtt-H^*, MPA 0.12 

wsmmm, 50 ^mnmrn m 95 *fb*#-3e 
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m c kmm&Mwrmn 6 ^m, m^mmmm, m&wmn 20 
20 mftZsm*, ftm&Mufenmz>mfc&!5M:&=Fi&o rm-. o.s 

% (80%), 56-58°Co 

^mm 12 

y peg im^mmmmm m^^j 

3£&j&mmm 5 m 1 ^ y t^^^^^-^m c& 

*ts»*, 12 as^w > i6 m^^mumt 

ZMtt&JsX&Tteo ?*m:0.753l (75%), m&: 57-59°Co 

13 

%^^mmm 5 m^. m 1 ^ y t^^s^-i^m « 
ids 1* sb, 20 m^m i-gi**Hii , 20 m^m^mum^ 

vfc m 38 o E«tSTI^^^i# 

12 /hat, E^M^'J, fiJ^ttA 20 1, ^-fLAW, 
^^^MZ^^^jgtt^Fo ^MJ1», 100 

$f!o 7^^:0.92^: (92%), 56-58°Co 

^mm 14 
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»'j 5. 6 ^mnm m& 10 ^ttijp 0.2 * 

mu\^ 70 m^wAmm~m^'^mm. 10 m^-, # 
» 60 m^m-^mm,m^M . itbM^^Ta^;w» 12 

60°C o 

15 

mmm 8 2 ^ 

0.9% %k7kmm m 100*5^ 

8 fam^kw 2 ^mm^ o.9%&&mm., mm 100 « 
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U ffl 



p ^ 

p 3 ^N-tCHRi), F ( |) 

p a si v^mmm^mtftmymm^-, 

j ^ 1-12 ilf; 

x, Si x 2 ^M&jfcM^SH, s+ x, (CH 2 ) n , x 2 n=f 

WT^^WSffl: (CH 2 ) n , (CH 2 ) n OC(X (CH 2 ) n NHCCK (CH 2 ) n CO, 
Wn^J 1-10 Wit; 

f &mn^\>jy^mmm-. ^m, mm, mm, &tu ^ 



4, -ttiTOn^WYMiWIZ.: 

Pa (CH 2 ) n ~ 

Pb (CH 2 ) n - 



:N — (CHRi)j- 



(ID 
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nSJj^j 1-12 

mm-, 

f &&&?vkT&*ffywm! $zm, mm, mm, mm, mm, s, 

Pa (CH 2 ) n - 



Pb (CH 2 ) n 



:N — (CHRi)j- 



(III) 



n. mftlj % 1-12 W^fC; 



f Mms^uT^mm: &m, mm, mm, ? 



6> -f+SWT^IV^fi«I Y^^^^Z.-Mj^ 

Pa (CH 2 ) n - 

Pb C 



:N (CHRi)j- 



(IV) 
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mm-, 

f M&ttvkTis.+ffywm-. mm, mm, mm, mm, ^ 
i, tmmrn^ 1-6 ^-mmmm^m, p a *n p b mmm, 

n 

8, toBtfW* 7 ffi&Mffifkya, g*. R 3^ z>m, 
nmm, ^ti, JFas^fi. 

S!j 60000 o 

10. -IHi^^WJgf 4 MW^Lzfff 4f KM- ^ 
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12, iwmmm 11 mm^m, ^m^-^mz,=:m^ 

13, immm$i 1-9 ^-^Ktf^tJii«5» f 

14, ^n^ijg^c 1-9 2.-ffii&to$ftk%jm.&&m£ f -^^t:^ 

is, 13 fmm^^}, m^^m^f-ur 

itwt, ii^, mm, ^mmmm, 

16, wj^t 13 ffimMigarW, mtonfr&Rimyi 

17, $DWJf* 16 /ff^ttgr^*, ^^14^*^*1 

is, immm^L 13 ^M^^^w 

19, infejpjg* is frifcKj&'&W. ^KJ^'J&M 
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2K — #3&4&gB-£4&, ^^ftiWJ^ 13-20 5:— flfftfcjg 
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.0. HO-CH 2 — CH 2 

2n-2 / \ \ 
H 2 C CH 2 + 

HO-CH 2 — CH2 



N — CH 2 CH 2 — O — CH 2 - 




H — (-O CH 2 CH 2 
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